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L2 ANSWER 41 OF 41 BIOSIS COPYRIGHT (c) 2005 The Thomson Corporation on 

AN 1997:366735 BIOSIS 
DN PREV199799658668 

TI The two RNA polymerases encoded by the nuclear and the plastid 

compartments transcribe distinct groups of genes in tobacco plastids. 

AU Ha jdukiewicz, Peter T. J.; Allison, Lori A.; Maliga, Pal [Reprint author] 
CS Waksman Inst., Rutgers, State Univ. New Jersey, Piscataway, NJ 08855-0759, 
USA 

SO EMBO (European Molecular Biology Organization) Journal, (1997) Vol. 16, 

No. 13, pp. 4041-4048. 

CODEN: EMJODG. ISSN: 0261-4189. 
DT Article 
LA English 

ED Entered STN: 25 Aug 1997 

Last Updated on STN: 25 Aug 1997 
AB The plastid genome in photosynthetic higher plants encodes 

subunits of an Escherichia coli-like RNA polymerase (PEP) which 



initiates transcription from E. coli sigina-70-type promoters. We have 

previously established the existence of a second nuclear-encoded 

plastid RNA polymerase (NEP) in photosynthetic higher 

plants. We report here that many plastid genes and operons have 

at least one promoter each for PEP and NEP (Class II 

transcription unit) , However, a subset of plastid genes, 

including photosystem I and II genes, are transcribed from PEP 

promoters only (Class I genes), while in some instances (e.g. accD) genes 

are transcribed exclusively by NEP (Class III genes) . Sequence 

alignment identified a 10 nucleotide NEP promoter consensus 

around the transcription initiation site. Distinct NEP and 

PEP promoters reported here provide a general mechanism for . 

group-specific gene expression through recognition by the two RNA 

polymerases . 

L2 ANSWER 4 0 OF 41 CABA COPYRIGHT 2005 CABI on STN 
AN 1998:89001 CABA 
DN 19981605977 

TI Two plastid RNA polymerases of higher plants: an evolving story 
AU Maliga, P. 

CS Wa)csman Institute, Rutgers University, 190 Frelinghuysen Road, Piscataway, 

NJ 08854-8010, USA. 
SO Trends in Plant Science, (1998) Vol. 3, No. 1, pp. 4-6. 18 ref. 
DT Journal 
LA English 

ED Entered STN: 19980611 

Last Updated on STN: 19980611 

AB The plastid-encoded plastid polymerase (PEP) 

[alpha], [beta], [beta] [prime] and [beta] [prime] [prime] core subunits 

recognize the promoter by 3 nuclear-encoded, [sigma]-like factors which 

are similar to [sigma] 70-type eubacterial promoters with two blocks of 

conserved hexameric sequences. There is also evidence for a phage-type 

nuclear-encoded plastid RNA polymerase (NEP) from 

barley and maize mutants lacking PEP. Based on studies in 

tobacco, photosynthetic genes have PEP promoters, most 

non-photosynthetic genes have promoters for both polymerases, and a few 
non-photosynthetic genes only have promoters for NEP. Two models 
on the role of these polymerases in the conversion of photosynthetic 
prokaryotes into plant organelles are briefly discussed. 

L2 ANSWER 36 OF 41 CAPLUS COPYRIGHT 2005 ACS on STN DUPLICATE 21 
AN 2000:284655 CAPLUS 
DN 134:37871 

TI Expression of plastid genes by the two RNA polymerases 

AU Maliga, Pal; Svab, Zora 

CS Waksman Institute, The State University of New Jersey, Piscataway, NJ, 
08854-8020, USA 

SO Photosynthesis: Mechanisms and Effects, Proceedings of the International 
Congress on Photosynthesis, 11th, Budapest, Aug. 17-22, 1998 (1998), 
Volume 4, 2947-2951. Editor (s): Garab, Gyozo. Publisher: Kluwer Academic 
Publishers, Dordrecht, Neth. 
CODEN: 68WAS 

DT Conference 

LA English 

AB Transcription of the rrn operon by plastid- (PEP) and 

nuclear-encoded (NEP) RNA polymerases is essential for normal 

function and development of chloroplasts . Transcription by the 

PEP from the PI promoter is sufficient, whereas transcription by 

the NEP from the P2 promoter is dispensable. Broader 

implications suggest that there is nosystematic promoter switch from 

NEP to PEP during chloroplast development, and 

that the two plastid RNA polymerases work on parallel rather 

than hierarchially . 
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AB The present invention provides promoter elements useful for stably 
transforming and engineering the plastids of higher plants. The 
constructs described herein contain unique promoters that are transcribed 
by both nuclear encoded plastid RNA polymerases, plastid 
encoded plastid RNA polymerases or both. Use of the novel 

constructs of the invention facilitates transformation of a wider range of 
plant species and enables ubiquitous expression of a transforming DNA in 
plastids of multicellular plants. 
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L2 ANSWER 29 OF 41 CAPLUS COPYRIGHT 2005 ACS on STN 
AN 2000:335816 CAPLUS 
DN 133:38768 

TI Nuclear genome controlling the transcription of plastid 
AU Sugita, Mamoru 

CS Grad. Sch. Human Inf., Nagoya Univ., Nagoya, 464-8601, Japan 
SO BRAIN Techno News (2000), 79, 22-24 

CODEN: BTEEEC 

PB Seibutsukei Tokutei Sangyo Gijutsu Kenkyu Suishin Kiko 
DT Journal; General Review 
LA Japanese 

AB A review with 7 refs. Plastid is equipped with >2 RNA 
polymerases, and genes possess plastid encoded plastid 
RNA polymerase (PEP) promoters or nuclear encoded 
plastid RNA polymerase (NEP, NCII promoters) . 
Transcription from PEP promoter is enhanced by light, and 
NEP promoter is the major promoter under non-photosynthetic 
plastid. Cis sequences of Box 1 and Box 2 are necessary for 
NEP. NEP is specific for terrestrial plants. 



L2 ANSWER 23 OF 41 CAPLUS COPYRIGHT 2005 ACS on STN 
AN 2002:330606 CAPLUS 
DN 137:3054 

TI * Plastid RNA polymerases in higher plants 
AU Liere, Karsten; Maliga, Pal 

CS Waksman Institute, Rutgers, The State University of New Jersey, 

Piscataway, NJ, 08854-8020, USA 
SO Advances in Photosynthesis and Respiration (2001), 11 (Regulation of 

Photosynthesis) , 29-49 

CODEN: APRDDY 
PB Kluwer Academic Publishers 
DT Journal; General Review 
LA English 

AB A review. Plastids evolved from ancestral cyanobacteria through gradual 

conversion of an endosymbiont to a plant organelle. Plastids maintained a 

cyanobacterium-like (eubacterial) transcription machinery. The 

eubacterial core-enzyme consists of four plastid-encoded 

subunits (a2, P; P' and p'')f and may associate with 

multiple, nuclear-encoded cr70-type specificity factors. This 

holo-enzyme is the plastid-encoded plastid RNA 

polymerase (PEP) . The promoters recognized by the PEP 

are of oTO-type with conserved -10 (TATAAT) and -35 (TTGACA) 

elements. In addition, species-specific cis-elements and trans-factors 

regulate psbA, psbD and rrnl6 promoter activity. The PEP in 

chloroplasts assocs. with up to eight auxiliary proteins. One of them is 

the plastid transcription kinase (PTK) , an enzyme which 

regulates PEP transcription by a factor phosphorylation. 

PTK activity itself is regulated by phosphorylation and the redox state of 
plastids. In addition to the eubacterial enzyme, plastids have acquired a 
second, phage-type RNA polymerase (NEP/ nuclear-encoded 
plastid RNA polymerase) . NEP probably evolved by 

duplication of the mitochondrial transcription machinery. A nuclear gene 
encodes the nep catalytic core with a plastid 

targeting N-terminal sequence. The NEP subunit composition is likely 

to be similar to the mitochondrial enzyme, which assocs. with at least two 

specificity factors. NEP recognizes two distinct promoters. 

Type-I NEP promoters are .apprx.15 nt AT-rich region upstream 

(-14 to +1) of the transcription initiation site (+1) with a conserved 

YRTA core, a feature shared with plant mitochondrial promoters. Type-II 

NEP promoters are mainly downstream (-5 to +25) of the 

transcription initiation site. There is a division of labor between the 
two plastid RNA polymerases. Photosynthetic genes and operons 
have PEP promoters, whereas most non-photosynthetic genes 

involved in housekeeping functions, such as transcription and translation, 
have promoters for both FU^A polymerases. The NEP promoter (s) of 
these genes are, with a few exceptions, silent in chloroplasts. Only a 
few genes are transcribed exclusively from a NEP promoter. One 
of these is the rpoB operon encoding three of the four PEP core 
subunits. Through transcription of the PEP genes by the 
NEP the nucleus indirectly controls transcription of 
plastid genes, thereby integrating the endosymbiont-turned- 
organelle into the developmental network of multicellular plants. 
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L2 ANSWER 20 OF 41 CAPLUS COPYRIGHT 2005 ACS on STN 
AN 2003:295655 CAPLUS 
DN 139:17943 

TI Transcription mechanism in plastid 
AU Toyoshima, Yoshinori; Shiina, Takashi 
CS Kyoto University, Japan 

SO Shokubutsu Genomu Kino no Dainamizumu (2001), 219-229. Editor (s): 

Iwabuchi, Masaki; Shinozaki, Kazuo. Publisher: Springer-Verlag Tokyo, 
Tokyo, Japan. 

CODEN: 69DUBB; ISBN: 4-431-70943-6 



DT Conference; General Review 
LA Japanese 

AB A review discussed transcription mechanism in plastid. 
Transcription reaction promoted by PEP (plastid 
-encoded plastid RNA polymerase) and mol . recognition of the 
polymerase a subunit with promoter element were discussed. The 
functions of the gene-specific transcription factors including PTFl, CDFl 
and CDF2 (chloroplast DNA-binding factor 1 and 2) and 
PEP-binding proteins were described. The transcription mechanism 
promoted by NEP (nucleus-encoded plastid RNA 

polymerase) was also discussed. Protein composition of the plastid 
nucleoid was described and the roles of CND41 (chloroplast 
nucleoid-DNA binding protein 41k) and PEND (plastid envelop 
DNA-binding) protein in DNA-replication and chromatin distribution were 
discussed. Evolution of the factors involved in the plastid 
transcription mechanism was also discussed. 

L2 ANSWER 17 OF 41 BIOSIS COPYRIGHT (c) 2005 The Thomson Corporation on 
AN 2002:442326 BIOSIS 
DN PREV200200442326 

TI Comparative analysis of plastid transcription profiles of entire 

plastid chromosomes from tobacco attributed to wild-type and 

PEP-def icient transcription machineries. 
AU Legen, Julia; Kemp, Sabine; Krause, Kirsten; Profanter, Birgit; Herrmann, 

Reinhold G.; Maier, Rainer M. [Reprint author] 
CS Department fuer Biologie I, Botanik, Ludwig-Maximilians-Universitaet 

Muenchen, Menzingerstrasse 67, D-80638, Muenchen, Germany 

raimaier(3botanik . biologie . uni-muenchen . de 
SO Plant Journal, (July, 2002) Vol. 31, No. 2, pp. 171-188. print. 

ISSN: 0960-7412. 
DT Article 
LA English 

ED Entered STN: 21 Aug 2002 

Last Updated on STN: 21 Aug 2002 

AB Transcription of plastid chromosomes in vascular plants is 

accomplished by at least two RNA polymerases of different phylogenetic 
origin: the ancestral (endosymbiotic) cyanobacterial-type RNA polymerase ( 
PEP) , of which the core is encoded in the organelle chromosome, 
and an additional phage-type RNA polymerase (NEP) of nuclear 
origin. Disruption of PEP genes in tobacco leads to off-white 
phenotypes . A macroarray-based approach of transcription rates and of 
transcript patterns of the entire plastid chromosome from leaves 
of wild-type as well as from transplastomic tobacco lacking PEP 
shows that the plastid chromosome is completely transcribed in 
both wild-type and PEP-def icient plastids, though into 

polymerase-specif ic profiles. Different probe types, run-on transcripts, 
5' or 3' labelled RNAs, as well as cDNAs, have been used to evaluate the 
array approach. The findings combined with Northern and Western analyses 
of a selected number of loci demonstrate further that frequently no 
correlation exists between transcription rates, transcript levels, 
transcript patterns, and amounts of corresponding polypeptides. Run-on 
transcription as well as stationary RNA concentrations may increase, 
decrease or remain similar between the two experimental materials, 
independent of the nature of the encoded gene product or of the 
multisubunit assembly (thylakoid membrane or ribosome) . Our findings show 
(i) that the absence of photosynthesis-related, plastome-encoded 
polypeptides in PEP-def icient plants is not directly caused by a 
lack of transcription by PEP, and demonstrate (ii) that the 
functional integration of PEP and NEP into the genetic 

system of the plant cell during evolution is substantially more complex 
than presently supposed. 
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TI Plastid transcription in higher plants 



AU Toyoshima, Yoshinori; Onda, Yayoi; Shiina, Takashi; Nakahira, Yoichi 

CS Nano-biotechnology Research Center and Department of Biosciences, School 

of Science and Technology, Kwanseigakuin University, Hyogo, 669-1331, 

Japan 

SO Critical Reviews in Plant Sciences (2005), 24(1), 59-81 

CODEN: CRPSD3; ISSN: 0735-2689 
PB Taylor & Francis, Inc. 
DT Journal; General Review 
LA English 

AB A review. The plastid genome is transcribed by nucleus-encoded 
(NEP) and plastid encoded (PEP) RNA 

polymerases. NEP transcribes housekeeping genes as well as 
genes coding for PEP core subunits and its activity is replaced 
by PEP in chloroplasts resulting in differential expression of 
genes in a developmental context. PEP is a. prokaryotic-type 
enzyme in which nuclear-encoded a factors function as promoter 
recognition subunit. A phylogenetic anal, for a factors identified 
so far in plants shows that plant a factors are members of bacterial 
a70 family and divided into six groups, Sigl through Sig6, which are 
integrated into four clusters consisting of Sigl and Sig4, Sig2 and Sig3, 
SigS and Sig6. All plastid or factors recognize bacterial 
CT70-type promoters, but they differ in promoter preference and the 
tissue-, developmental stage- and environmental-dependent expression. 
Sig5 is distinct from the other a factors in its structure, 
function, and expression in response to light and stress. A promoter of 
the psbD operon, psbD blue light responsive promoter (psbDBLRP) is a 
typical example that is under the control of a combination of various 
signals arising in the nucleus and plastids in response to the tissue 
specific and developmental stage- and environment-dependent cues. 
PsbDBLRP is recognized only by SigS, which is expressed by a 
cryptochrome-mediated blue light signal and signals responding to stress 
conditions. The activity of psbDBLRP is also under the control of 
circadian clock. Furthermore, it may be regulated by redox signals 
generated by photosynthetic electron transport in the chloroplast 
presumably through the change of the binding affinity of a nuclear encoded 
transcription factor for the enhancer element located upstream of the core 
promoter region of the psbD operon. 
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AB A novel promoter isolated from the 5' flanking region upstream of the 
coding sequence of the Arabidopsis plastid clpP gene 

is described. Another promoter is isolated from the 5 '-flanking region 
upstream of the coding sequence of the Arabidopsis 16S rRNA gene. Also 
described are a novel method for utilizing protein-coding regions of 
plastid genes to isolate intervening regulatory sequences and a 
novel method for improving plastid transformation efficiency 
using exogenous plastid promoters that differ in nucleotide 
sequence from native plastid promoters. 
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